Fetal brain serotonin synthesis and catabolism is under control by mother intake of tryptophan.
Previous morphological studies reported that serotonergic neurons appear in rats in the second half of prenatal life. Initially the biochemical differentiation of these neurons before birth was studied. Both serotonin (5-HT) and 5-hydroxyindole acetic acid (5-HIAA) was detected in the fetal brain on day 15 of gestation. During prenatal development an increase was detected in the brain levels of 5-HT (200% higher on day 19 than on day 15) and 5-HIAA (700% higher on day 19 than on day 15). Oral administration of tryptophan to pregnant rats induced a dose-related increase of tryptophan concentration in different fetal tissues, including brain. The increase in tryptophan tissue concentration was detected for low doses (50 mg/kg) and remained unsaturated after administration of high doses (1000 mg/kg). This observation suggests that the placental barrier is not effective to block the influx of high levels of tryptophan to the fetus. Tryptophan concentration in the brain is 300% higher than in the carcass and 600% higher than in the placenta. These data suggest a mechanism to assume a role in concentrating of tryptophan in the brain. Finally, it was found that an increase in brain tryptophan induced changes in both serotonin and 5-HIAA brain levels, but did not modify tyrosine, dopamine or norepinephrine levels. Thus, under physiological conditions, tryptophan hydroxylase activity in prenatal brain is probably not saturated by its substrate tryptophan.